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Abstract
Objective: To analyze the characteristics of patients surviving from 
a Cardiopulmonary Arrest (CPA) and identify factors related to the 
survival to hospital discharge in adults.
Method: Analytical, prospective, quantitative study, developed in a 
tertiary public hospital in Campo Grande, the capital of Mato Grosso 
do Sul, Brazil, in the adult, general and cardiac ICU. 
Results: 78 survivors of CPA were evaluated, 38.5% had hospital 
discharge, all showed only one CPA event, while those who evolved 
to death had two or more events. There was an association between 
the number of CPA and the outcome, and the relationship between 
the use of vasoactive drugs and kidney failure with death. 
Conclusion: CPA remains a survival event and outcome variables. 
Currently, there are no prognostic models able to identify which 
patients would not benefit from resuscitation. Studies on this topic 
must be multiplied to increase knowledge on the subject and con-
tribute to current statistics scarce, and increase understanding of 
these events.
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Introduction
Despite advances in recent years related to the prevention and 
treatment of Cardiopulmonary Arrest (CPA), this event remains a glo-
bal public health problem, and many lives are lost annually. Even there 
is not an exact scale of the problem by the small number of statistical 
studies; it is estimated 200,000 events per year in Brazil. Half of the-
se events occur in hospitals and other environments such as homes, 
malls, airports, stadiums, etc. [1].
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Data on CPA survival are used to audit the per-
formance of the professionals involved in the care 
and help to determine whether new resuscitation 
techniques are effective. Improvements in results 
depend on rigorous research into the effectiveness 
of critical interventions that are made during the 
basic support and advanced life [2].
The American Heart Association (AHA) published 
in 2010 the Update the CPR Guidelines (Cardiopul-
monary Resuscitation) and Emergency Cardiovascu-
lar Care (ACE) reporting considerable variation in 
the incidence and outcomes of reported CPA in the 
United States of America (USA) in different regions. 
It revealed the need for health services to identify 
and assess each event, as a suggestion to improve 
survival rates [3].
With the publication of the current guidelines 
in 2015, the AHA reaffirmed this variation so the 
services should establish an ongoing evaluation to 
improve services including systematic evaluation, fe-
edback, measuring or comparative evaluation and 
analysis [4].
A study showed differences in survival and neu-
rologic outcomes in patients after CPA in nearby re-
gions and suggested that regional disparities in the 
pre-hospital and post-resuscitation care service may 
be the explanation for the differences found [5].
When considering the relevance of the topic and 
the importance of the collection of statistical data 
on the subject, this study was developed to analy-
ze the characteristics of patients surviving CPA and 
identify factors related to survival to hospital dis-
charge in adults.
Method
This study is analytical and prospective with a quan-
titative approach, developed in a tertiary public hos-
pital in the city of Campo Grande, the capital of 
Mato Grosso do Sul, midwestern Brazil, from No-
vember 2014 to May 2015 in adult, general and 
cardiology ICU, with 78 CPA survivors.
The study included all adult patients, CPA survi-
vors hospitalized in the units eligible for the study 
during the period of data collection. Data were co-
llected from electronic medical records and patients 
identified by daily visits to the research place during 
the study period.
Exclusion criteria were patients younger than 
eighteen, of indigenous groups, maroon, pregnant 
women and/or deprived of freedom. There were 
also excluded cases where it was not possible to 
collect data for lack of information. There were no 
patients excluded.
After data collection, they were stored in spread-
sheets Microsoft Office Excel®. Statistical analysis 
was performed using SPSS, version 22.0, adopting 
a significance level of 5%.
The evaluation of the association between the 
evolution of the patients and the place of the CPA 
was performed using the chi-square test. As for the 
qualitative variables age, gender, previous diseases, 
cause of hospitalization, length of stay, number of 
CPA, CPR cycles and heart rate were associated with 
the outcome for establishing the value of p using 
the chi-square test, the chi-square test with Bonfe-
rroni correction or the Mann-Whitney test, accor-
ding to the nature of each variable. The other results 
of this study are presented by descriptive statistics 
or in tables.
This research was by Resolution N° 466, of De-
cember 12, 2012, of the National Health Council 
of the Ministry of Health of Brazil, adopted in its 
ethical and methodological aspects by the Ethics 
Committee of the Federal University of Mato Grosso 
do Sul, under Opinion N° 856 096 of 11.02.2014.
Results 
This study evaluated 78 patients surviving when 
56.4% of those had the first event in the intra-
hospital environment. Regarding the evolution, 
38.5% had the hospital discharge. The data on the 
evolution of the patients are described in Table 1.
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Table 1.  Relationship between the evolution of the 
patients and the place of occurrence of 
Cardiopulmonary Arrest. Campo Grande/
MS, 2015 (n=78).
Evolution
Place
P value*
Extra hospital 
(n=34)
Intra hospital 
(n=44)    
N % N %
Discharge 15 44.1 15 34.1
0.367Death 19 55.9 29 65.9
Total 34 100.0 44 100.0
*  p-value: calculated by the chi-square test
Table 2.  Relationship between the clinical and epi-
demiological variables of the subjects and 
the hospital discharge and death outco-
mes. Campo Grand /MS, 2015 (n=78).
Factors
Evolution
P 
value*
Total 
(n=78)Discharge 
(n=30)
Death 
(n=48)
Age 57.83±2.70 64.75±2.82 0.057 62.09±2.05
Gender
Female 40.0 (12) 45.8 (22)
0.613
43.6 (34)
Male 60.0 (18) 54.2 (26) 56.4 (44)
Previous diseases
Hypertension 40.0 (12) 47.9 (23) 0.494 44.9 (35)
Cardiac 23.3 (7) 20.8 (10) 0.795 21.8 (17)
Diabetes 
mellitus
13.4 (4) 20.8 (10) 0.401 17.9 (14)
COPD** 16.7 (5) 12.5 (6) 0.607 14.1 (11)
Neuropathy 13.3 (4) 14.6 (7) 0.877 14.1 (11)
Kidney failure 6.7 (2) 14.6 (7) 0.287 11.5 (9)
Other 20.0 (6) 10.4 (5) 0.237 14.1 (11)
The Table 2 shows the clinical and epidemiolo-
gical variables of the study subjects and their re-
lationship with the hospital discharge and death 
outcomes, as follows:
Factors
Evolution
P 
value*
Total 
(n=78)Discharge 
(n=30)
Death 
(n=48)
Main causes for hospitalization
Infection 10.0 (3) 22.9 (11) 0.148 17.9 (14)
Cardiac 13.3 (4) 20.8 (10) 0.592 17.9 (14)
Trauma 13.3 (4) 16.7 (8) 0.941 15.4 (12)
Acute 
myocardial 
infarction
23.3 (7) 6.3 (3) 0.028 12.8 (10)
Days of 
hospitalization
36.43±6.70 23.46±3.34 0.038 28.45±3.35
Risk factors for complications
Use of 
vasoactive 
drugs
63.3 (19) 89.6 (43) 0.005 79.5 (62)
sepsis 26.7 (8) 43.8 (21) 0.129 37.2 (29)
Kidney failure 20.0 (6) 43.8 (21) 0.032 34.6 (27)
Cardiopulmonary arrest 
Number 
of CPA
1
100.0 (30)
a***
0.0 (0)b
<0.001
38.5 (30)
2 0.0 (0)b 72.9 (35)a 44.9 (35)
3 or 
more
0.0 (0)b 27.1 (13)a 16.7 (13)
Total of CPA 1.00±0.00 2.48±0.14 <0.001 1.91±0.12
CPR cycles 2.77±0.49 3.40±0.47 0.498 3.15±0.34
Rhythm
Pulseless 
electrical 
activity
10.0 (3) 14.6 (7) 0.810 12.8 (10)
Asystole 16.7 (5) 8.3 (4) 0.449 11.5 (9)
Ventricular 
fibrillation
13.3 (4) 4.2 (2) 0.298 7.7 (6)
Ventricular 
tachycardia
0.0 (0) 8.3 (4) 0.273 5.1 (4)
Not registered 60.0 (18) 64.6 (31) 0.868 62.8 (49)
The results are shown in mean ± standard deviation and 
frequencies. * P-values: were calculated using the Mann-Whitney 
test or chi-square test. **: COPD: chronic obstructive pulmonary 
disease. ***: Different letters on the lines indicate a significant 
difference between discharge and death on the chi-square test with 
Bonferroni correction.
InternatIonal archIves of MedIcIne 
sectIon: cardIology
ISSN: 1755-7682
2016
Vol. 9 No. 177
doi: 10.3823/2048
This article is available at: www.intarchmed.com and www.medbrary.com 4
Discussion
Regarding the place occurring CPA, this study found 
no significant differences between the intra and 
extra-hospital settings and outcomes of discharge 
and death. A study from Norway showed similar 
data, where out of 380 reanimations, 40.6% were 
intra-hospital and 59.4% were extra hospital, fin-
ding survivals in the discharge of 16.2% and 16.8%, 
respectively. The authors concluded that the outco-
mes were similar for both the study scenarios [6].
In 2012, the AHA published statistics of heart 
disease and stroke of the United States of Ameri-
ca (USA), highlighting an incidence rate of CPP of 
359,400 extra hospital events compared to 209,000 
of intra-hospital events, with a survival rate of only 
9.5% for extra-hospital settings. [7]
The differences between the cited articles rein-
force the known variations between regions and 
services and demonstrate the need for more com-
parisons involving different scenarios and services to 
explore the causes. The incidence and outcome of 
CPA vary widely between countries and continents. 
Thus, a better understanding of this variability is 
fundamental to the success rates be known and 
improved [8].
Extra-hospital CPA survival rates in the USA have 
improved substantially since 2005. This performance 
was attributed to improvements in pre-hospital and 
in-hospital care [9]. In a large national resuscitation 
record in this country, the overall rate of survival to 
discharge was 17% and significantly improved for 
ten years. In the survey period, the annual survival 
increased from 13.7% to 22.3% [10].
These data reinforce the need for each institution 
to frequently assess the results and know its profile 
so they can set goals, implement strategies, impro-
vements and monitor their progress. Comparisons 
between the different institutions and regions are 
also valid, but must be carried out according to fea-
tures and known differences.
In a study conducted in a state in Northeast of 
Brazil, 107 patients survived from CPR, 55 of them 
were female and 52 were male, with no statistically 
significant differences for this variable, and average 
age of 54 years old [11]. When compared to this 
study, there were more male and the average age 
was 62 years old.
As in the study mentioned above that age and 
gender were not related to the success of resuscita-
tion, the results of this research could not establish 
a statistically significant relationship between the-
se factors and hospital discharge. According to the 
authors, there is no evidence that only the age is 
an important prognostic factor in post-resuscitation 
survival. Therefore, it is not an isolated criterion to 
contraindicate resuscitation in the elderly presenting 
CPA. As for the underlying diseases, according to 
the author, they can act as confounding factors, 
given that there is a tendency that as older, there 
is a higher number of comorbidities [11].
The results of this study converge with the data 
in the literature to show that the variables age and 
gender should not be factors used alone to decide 
on when to end resuscitation efforts.
Among the main diseases, the most frequently 
found was hypertension (44.9%), however, it was 
not possible not establish any relationship between 
these diseases and a lower chance of survival.
A national study [11] found an incidence of im-
mediate survival in patients without main diseases 
of about 10% and 27% in those who had at least 
one. The same study concluded that the presence of 
main diseases is considered in the literature as the 
variable that in isolation, it has the highest prog-
nostic strength in patient survival. Also, it attributed 
the disagreement of its results with those of other 
research to some reasons such as highly complex 
evaluation of resuscitation; diversity of populations 
studied; varied etiologies with different degrees of 
severity; various causes of hospitalization, where 
they are often underestimated and not reported; 
the same way that the data of this study. However, 
few studies involving CPA related comorbidities with 
survival.
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In AHA guidelines on the CPR records, the in-
tra-hospital, the “Utstein style”, published in 1997 
and still used as a reference for the records of 
resuscitation efforts have cited the lack of studies 
and recommended such registration. According 
to that article, comorbidities have a powerful in-
fluence on the outcome of patients treated with 
extra-hospital ventricular fibrillation. It is strongly 
recommended recording the presence of the most 
important comorbidities, since the probability that 
strongly influence the resuscitation results to have 
a high degree of validity. There is no single method 
validated to describe them in hospitalized patients, 
but it is known for its importance in this context 
[12].
The CPA and the science of resuscitation still have 
major issues to be resolved, although its effecti-
veness has already been confirmed over time by 
important societies such as AHA, being undeniable 
the need for more studies relating comorbidities 
and the success of resuscitation.
Regarding the length of stay, this study found 
a statistically significant relationship between this 
variable and the outcome of patients, with a mean 
of 36.43±6.70 days of hospitalization for patients 
who had discharge and 23.46±3.34 for patients 
who died during hospitalization (p=0.038).
Hospitalization in the intensive care unit (ICU) is 
most frequent in critically ill patients already on ad-
mission and is associated with a higher rate of hos-
pital mortality [13]. Few studies relate the total time 
of admissions to the survival or death after cardiac 
arrest. The National Resuscitation Register of USA 
[14] found an average length of hospitalization after 
a nearly two weeks of CPA event for survivors and 
less than two days for those who die in the hospi-
tal. Although this present study has found higher 
hospitalization time, they converge with the USA 
above data, because survivors have gone through 
periods of longer hospital stays.
It is believed that this fact is justified by the ex-
pected severity of post-CPA patients, who require 
more ICU service time and after discharge from the 
sector require a longer period of recovery.
Regarding the use of vasoactive drugs (VAD), its 
use was found in 79.5% of patients throughout 
the hospital stay, while 34.6% of patients had re-
nal failure (acute and/or chronic). Both factors were 
statistically related to higher probability of death.
When assessing the hemodynamic status of 165 
survivors of extra-hospital CPA due to cardiac cau-
ses, who were admitted to the ICU, a study found 
hemodynamic instability that required vasoactive 
drugs in 54.5% of patients during the first 72 hours 
after resuscitation. Significant increases in plasma 
creatinine dosages and decreased urine output 
were also observed in the group [15].
The association of renal and cardiovascular dys-
function has a worse prognosis for patients after 
CPA, regardless of other factors such as age, co-
morbidities or severity of the disease [16].
Despite methodological differences between stu-
dies hindering accurate comparisons, together with 
the scarcity of current studies, it is possible to re-
late the use of VAD and renal failure with poor 
prognosis for these patients. This association found 
indicates the need for more studies to develop sco-
res able to assess which patients would benefit or 
not resuscitation. Renal failure and the use of VAD 
probably would present major impact on this score.
Regarding the number of CPA events per patient, 
this study found that 44.9% of patients had two 
events during hospitalization. The National Registry 
of Cardiopulmonary Resuscitation of the USA has 
14,720 adult patients, which showed that 92% of 
patients had only one CPA event, 7% had two, and 
1% had three events [14].
The duration of resuscitation efforts in the re-
cords used for data collection of this research was 
by the number of CPR cycles and not in minutes, a 
fact that is due to greater ease of measurement and 
the absence of specific documents for the regis-
tration of resuscitation, both extra as intra-hospital 
care services, research scenario of this study.
InternatIonal archIves of MedIcIne 
sectIon: cardIology
ISSN: 1755-7682
2016
Vol. 9 No. 177
doi: 10.3823/2048
This article is available at: www.intarchmed.com and www.medbrary.com 6
However,, in AHA guideline on CPR records, “Uts-
tein style” recommends the use of time in minutes 
of the CPR, time recognition of the event, start time 
and end of resuscitation [12].
This study found an average of 3.15 CPR cycles 
in the first event, with 2.77 cycles for patients who 
developed hospital discharge and 3.40 cycles for 
patients that died. Although not obtained a statis-
tically significant difference (p=0.498), patients who 
died had a greater length of CPR, the same as in 
another study in southern Brazil [17].
It was possible to calculate the ratio between the 
number of CPA suffered and the evolution of the 
cases in this study, when the average total CPA was 
1.91 events per patient, with one event per patient 
for those who developed hospital discharge and 
2.48 for those who died. All those who had hos-
pital discharge had only one event, while all who 
died had two or more events, with a statistically 
significant relationship to the outcome about this 
variable (p <0.001).
Another study evaluated 203 intra-hospital resus-
citations when only 8.5% of the survivors who had 
hospital discharge had suffered more than a CPA, 
as among those who progressed to 37.8% death 
suffered more than a CPA (p <0.001 ) [18].
This issue raises an important ethical issue and 
the need for discussions by the multidisciplinary 
team on efficiency and non-maleficence of large 
numbers of resuscitation, considering that there 
were resuscitated patients for up to six times in 
this study.
It should also be observed the erosion of staff 
providing direct patient care in subsequent resus-
citation. In a study [19] conducted to assess the 
stress of ICU nurses to interview the participants´ 
actions considered most stressful, there were 
“doing things with minimum available time” and 
“face the death of the patient,” considered strong 
stressors.
It is a controversial point, which crosses the field 
of ethics, based on issues such as dysthanasia and 
should prompt professionals to reflect on how of-
ten a patient should be resuscitated and from that 
point the interventions come to prolong the suffe-
ring, without benefits to the patient and can cause 
suffering staff.
In the initial pace of CPR, the most identified in this 
study were those non-shockable: pulseless electrical 
activity (PEA) (12.5%), followed by Asystole (11.5%). 
It was not possible to relate a specific rhythm with 
the greatest chance of success statistically because 
in 62% of the records were not registered.
Because it is a dynamic event, often important 
CPA information may be lost through lack of use of 
specific records. It is believed that even there was a 
relation between the initial rate of CPA and survival 
because it is an underreported result, this condition 
indicates the need to use records Utstein Style.
Problems relating to records are common. A study 
found a situation like this study to analyze 136 pa-
tients admitted to the ICU, who had suffered CPA. 
Non-shockable rhythms prevailed, with 15.4% of 
asystole, but in 43.4% of cases, the initial CPR me-
chanism could not be determined by the medical re-
cords. When comparing survivors to non-survivors, 
there was higher mortality in asystole group, but it 
was not possible to associate a pace greater chance 
of survival, a condition that was also attributed to 
underreporting the initial rhythm [20].
However, concerning the cause of hospitalization, 
the patients of this study were hospitalized due to 
acute myocardial infarction (AMI), having a statis-
tically greater chance of survival (p=0.028) when 
compared to hospital infections, trauma or other 
diseases.
The outcome of the CPA is always better when 
the first monitored rhythm is shockable instead of 
non-shockable rhythms. The survival rates vary from 
18% to 64% to Ventricular Fibrillation (VF)/Ventri-
cular Tachycardia (VT) and from 1.2% to 14% for 
asystole and PEA. Rhythms of VF/VT can be treated 
quickly and with successful defibrillation. Further-
more, since these rhythms asystole to deteriorate 
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rapidly if not treated the presence of a VF/VT im-
plies a recent onset of CPA [21].
These rhythms are common when ischemia is the 
precipitating cause of the CPA. In hospital cohorts 
that showed a high percentage of patients with is-
chemic heart disease, the prevalence of VF/VT was 
high and more than 50% [21].
Conclusion
The PCR remains a survival event and outcome va-
riables. Despite the limitations of this study, as the 
CPA non-standard records and difficult comparisons 
due to different methods in existing jobs and few 
current articles for comparisons, some factors might 
be related.
The number of CPA events, the use of vasoactive 
drugs and renal failure could be associated with 
poor prognosis for patients. However, longer hospi-
tal stays and AMI as its cause were associated with 
higher odds of discharge.
There are currently no prognostic models able to 
identify which patients do not benefit from resus-
citation efforts before the meeting. The objective is 
to prevent the maneuvers become procedures that 
prolong the suffering and lead to long periods of 
hospitalization, high costs and little chance of sur-
vival or even sequels.
The complexity of care during CPR and post-CPR 
are demonstrably known. The technical and scien-
tific advances and early intervention had a better 
chance of survival. However, there are still major 
challenges to be overcome. Therefore, more studies 
are needed for the analysis of each of the clinical, 
epidemiological and outcomes variables found, with 
larger and more diverse populations, so that it can 
identify the relationship of each of the prognosis of 
resuscitated patients, and thus, develop scores for 
the decision to start or suspend the resuscitation 
efforts based on scientific evidence.
Finally, the findings of this study should provide 
subsidies to health professionals who work with 
critically ill patients in moments of decision to dis-
continue resuscitation efforts.
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